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ESI Lederle, Inc.

Attention: Nicholas C. Tantillo
401 North Middletown Road

Pearl River, NY 10965-1299

Dear Sir:

This is in reference to your abbreviated new drug application
dated March 27, 1996, submitted pursuant to Section 505(j) of the
Federal Food, Drug, and Cosmetic Act, for Acyclovir Capsules,

200 mg.

We have completed the review of this abbreviated application and
have concluded that the drug is safe and effective for use as
recommended in the submitted labeling. Accordingly, the
application is approved. The Division of Bioequivalence has
determined your Acyclovir Capsules, 200 mg to be bioequivalent
and, therefore, therapeutically equivalent to the listed drug
(Zovirax® Capsules, 200 mg of Glaxo Wellcome Inc.). Your
dissolution testing should be incorporated into the stability and
quality control program using the same method proposed in your
application.

Under 21 CFR 314.70, certain changes in the conditions described
in this abbreviated application require an approved supplemental
application before the change may be made.

Post-marketing reporting requirements for this abbreviated
application are set forth in 21 CFR 314.80-81. The Office of
Generic Drugs should be advised of any change in the marketing
status of this drug.

We request that you submit, in duplicate, any proposed
advertising or promotional copy which you intend to use in your
initial advertising or promotional campaigns. Please submit all
proposed materials in draft or mock-up form, not final print.
Submit both copies together with a copy of the proposed or final
printed labeling to the Division of Drug Marketing, Advertising,
and Communications (HFD-240). Please do not use Form FD-2253
(Transmittal of Advertisements and Promotional Labeling for Drugs
for Human Use) for this initial submission.
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We call your attention to 21 CFR 314.81(b) (3) which requires that
materials for any subsequent advertising or promotional campaign
be submitted to our Division of Drug Marketing, Advertising, and
Communications (HFD-240) with a completed Form FD-2253 at the
time of their initial use.

Douglas L. Spec .
Director -2z
Office of Generic Drugs

Center for Drug Evaluation and Research
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NDC 59911-5831-2 - <

&S5iLEDERLE

Acyclovir
Capsules

200 mg
1000 Capsules

Gaution: Federal law
prohibits dispensing
without prescription.

NDC 59911-5831 1
ESSILEDERLE

Acyclovir
Capsules

200 mg

100 Capsules

Caution: Federal law
prohibits dispensing
without prescription.

Each capsule contains acyclovir.

USP 200 mg.

Usual Dosage: See package circular
for full prescribing information.

Store between 15°-25° C {59°-77° F).
Protect from light and moisture.

Dispense in a tight, light-resistant
container with a child-resistant

closure.

This is a bulk container not
intended for household use.

ESI Lederle Inc.

Phitadelphia, PA 19101

U5831-02

Each capsule contains acyclovir.
USP 200 mg.

Usual Dosage: See package
circular for full prescribing
information.

This is a bultk conteiner not
intended for household use.
Store between 1625 C
(59°-77" F). "

Protect from lght shd moisture.
Dispense in a Ught, light-resis-
tant containe: withy a child-resis-
tant closure. =~

ESi Lederle Inc.

Philadelphia, PA 19101 U5831-01
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DESCRIPTION
k.yclovirismmﬁvialdmo.kydovirwsules are formulated for oral
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ingredients: g

capsule shells contain.gelatin, b
black ink, WhiCh contains biack iron oxide, blue #2 aluminum take, red
um lake, blue #1 aluminum take and D&C yeliow #10 aluminum lake.
r0-9-{(2-
lowing structural formula:

/(“/ \.

#40 alu
The chemical name of acyclovir is 2-amino-1,9-di
hydroxyethoxy)methylj-6 Hpurin-6-one. It has the

g N
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“'“ auoonamon N\
CyHyNsO, MW. 225.21 C’UJ‘

Acyclovir is a white to off-white, crystatiine powder with a molecular weight of
225.21, and a maximum solubility in water of 2.5 mg/mL at 37°C.

CLINICAL PHARMACOLOGY
Mechanism of Antiviral Effects
Acydtmr is 2 synthetic purine nucleoside analogue with in vitro and in vivo

actmtzy '?ans! human herpes viruses including herpes sumptex g

1 (HSV-1) and 2 (HSV-2), varicetla-zoster virus (VZV), Epstein-Barr virus ( Bv),

and cytomegalovirus (CMV). In cell culture, acyclovir has the highest antiviral

actmlg'B inst HSV-1, followed in g order of potency against HSV-2, w\/
and CMV.!

The mmbnory activity of acyclovir for HSV-1, HSV-2, VZV, and EBV is highly selec-

tive. The enzyme myrmdme kinase (TK) of normal uninfected cells does not effec-

tively use acyclovir as a substrate. However, TK encoded by HSV, V2V, and EBV? \/Xt

p‘ok.

monophasnate i f e, & eoude ariogu.Th
phatc nhefconve into diphosp! celiuiar guanylate nase
and into triphosphate by a number of cellular enzymes.? Acyclovir triphosphate
interferes with herpes simplex virus DNA potymerase and inhibits viral DNA repiica-
tion. Acyclovir triphosphate also inhibits cellular a-DNA polymerase, but to a lesser
degree. /n vitro, acyclovir triphosphate can be incorporated into growing chains of
DNA by viral DNA polymerase and to a much smaller extent by celtular o-DNA
polymerase.* When incorporation occurs, the DNA chain is terminated.s$ Acyclovir
is preferentially taken up and seiectrvﬂy converted o the active triphosphate form
herpesvirus-infected cells. Thus, acyclovir is much less toxic in vitro for normal
uninfected cells because: 1) iess is taken up; 2) less is converted to the active
form; 3; cellular q-DNA lymerase is less sensmve to the eﬁects of the active
form, The mode of viation fected cells is
not clearly established, but may mvofve malty mdueed oell kmases or an umdentl-
fied viral enzyme. Acyclovir is not efficientty
cells, wmch may “account for the reduced suscepubmty of cytomegalovirus to
acyclovir in vitro. .
Microbiology
The quantitative relationship between the in vitro susceptibility of herpes srmplex
and varicella-zoster viruses to acyclovir and the clinical response to therapy has
not been established in humans, and virus sensmvrly testing has not been stan-
dardized. Sensitivity testing results, exp ion of drug
required to inhibit by 50% the qrowth of virus in oell culture (10,), vary greatly
depending upon the particular assay used,” the cell type employed.$ and the labora-
tory performing the test." The 1D, of acyclovir against HSV-1 isolates may range
from 0.02 meg/mL (plague reduction in Vero cells to 5 9 to 13.5 mcg/mL (plaque
reduction in green monkey kidney [GMK]) cells).! against HSV-2 ranges
from 0.01 mcglml. 10 9.9 meg/mi (plague reduction in Vero and GMK cefls,
respectivety).’

Using a dye-uptake method in Vero cells,® which gives 1D, values approximatety
§- 1o 10-fold higher than plaque reduction assays, 1417 I%V isolates (553 HSV-1
and 864 HSV-2) from approximately 500 patients were examined over a 5-year
period.' These assays found that 90% of HSV-1 isolates were sensitive to < 0.9
mcg/mLacydov:randSO%ofalhsohtesweresenscﬂvewsOZm 'mL acy-
clovir. For HSV-2 isolates, 90% were sensitive 10 = 2.2 mcg/mL and of all
isolates were sensitive to = 0.7 mcg/mL of acyclovir. isolates with significantly
diminished sensitivity were found in 44 patients. It must be emphasized that nei-
ther the patients nor the isolates were randomiy selected and, therefore, do not
represent the general population.
Most of the less sensitive HSV clinical isolates have been relatively deficient in the
viral TK " Strains with alterations in viral TK® or viral DNA polymerase?* have
aise.been reported. Prolonged exposure 1o low concentrations (0.1 mcg/mL) of
acyclovir in cell culture has resutted in the emergence of a variety of acyclovir-
resistant strains.?
The 105, against VZV ranges from 0.17 to 1.53 meg/mL (vield reduction, human
1oresk|n fibroblasts) to 1.85 to 3.98 mcg/mL (foci reduction, human embryo

> 200, 400, and

/

fibroblasts (HEF]). Reproduction of EBV genome is suppressed So%msu n-
ledeapcellsotPsHRHy_mphomasm by15meg/mey m
relativety resistant to acyclovir with' (D, nngmgtromzatows mL
mmm HEFeeIIs)toiBZtossa mcg/mL (ONA hybridization, HEF
celis). The suteotmeoenomotanyolmhunanm;)eswmsesnsnot
known to be sensitive to acyclovir.!

The pharmacokinetics of a?dovn r oral administration have been evaluated in
6duu=¢mdesmo~mg 10 unpmms In one uncontrolled study of
tients with herpes simplex or varicella-zoster infection,

!orSdays state plasma levels were reached by the
t dosin Meanswmy—smepeakmdtmwhmnuamtolmm
mh:alzoomodosewereMQWmL(oﬂtoOSd meg/mb) and 0.31 mog/mL
.41 meg/mi), respectively, and following the final 800 mg dosa wei
anmL(zalohnme)mtanL(labZSWmL) respec
uncontrolied ¢ of 20y

5 unocompetent patie
with recurrent acydownpsu‘eswereldmlms-
uedndosesolaoomeverysnours 4nmesda|!ylor5days memoanm:z{-
state concentrations were 1.4 meg/ml (0.66 to 1.8 mcg/mL)
ossmqym (01“011me) respectively.
in ral, inetics of fovis in chil is similar to adults. Mean
mmawammsmmwmzmsmwmt in children ages 7 months
0 2.6 howus {fang 159to374homs)

20 single-dose bioavailatimy/ovORUuva 3 volunteers, one
&ydowrsoor‘lelghbletwasoemonstmedmbe btoequmlem(otour acyclovir

MpTe-Oose crossover study where 23 vol received acyclovir as one
zwmoapsule one 400 mg tablet and one 800 mg tablet 6 times daily, absorp-
tion decreased with increasil ncreasing dose and the estimated bicavailabilities of acyclovir
were 20%, 15%, and 10%, respectively. The decrease in bioavailability is believed
lobeafuncnonotﬂ\edoseandnotmedosaoelonn it was demonstrated that
aqdovnnsnotdosepropomonalwerMedos«nqmnoezoomq(owqu in this
study, steady-state peak and trough concentrations of acyclovir were 0.83 and
046moalml. lzlmosanWmLandlﬁlandO.aanWmL!orme
800 mQ dosage regimens, respectively.
ln another study, the influence of food on the absorption of acycliovir was not »

Follmmlg oral administration, the mean plasma haif-life of acyclovir in volunteers
mems with normal renal function ranged from 2.5 to 3.3 hours. The mean
exutbonoiundunﬁdmoawoumslonu% 8.6% to 19.8%) of the
orally administered dose only urinary metabolite (identified by high 1gfertor-
mance ltqmd chromatography) is 9—[(wboxymemo;y) mmuamne haif-
body clearance of acy A dosage

djus! ment IS recommended for patients wnn reduced renal function (see DOSAGE

0 ADMINISTRATION).

Orauy admlmstered acyclovir in children less than 2 years of age has not yet been

mummcs AND USAGE

Acyclovic capsules are indicated for the treatment of initial episodes and the man-
agement of recurrent eptsodes of genital herpes in certain patients.

Acyclovir capsules are indi for the acute of herpes zoster (shingles)
and chickenpox (varicelia).

Genital Herpes Infections

The severity of disease is variable dependmg upon the immune status of the
patient, the fi and d and the degree of cutaneous or
systemic involvement. These tacto!s should determine patient management, which
may include symptomatic support and counseling om the institution of specific
therapy. The physical, emotional, and ties posed by herpes
infections as well as the degree of debilnatlon particularty in immunocompromised
patients, are unique for each patient, and physman should determine thera-
peutic alternatives based on his or her under g of the i tient's
needs. Thus, oralty administered acyclovir is not appropnate in treating all genital
herpes infections. The following guidelines may be useful in weighing the
benefit/risk considerations in specific disease categories:

First Eﬂuoda: (primary and nonprimary infections—commonly known as initial

genital herpes):

Double-blind, placebo-controlied studies22¢% have demonstrated that otalty admin-
istered at.yclovnr significantly reduced the duration of acute infection (detection of
virus in lesions by tissue culture) and lesion healing. The duration of pain and new
lesion formation was decreased in some patient groups. The promptness of initia-
tion of therapy and/or the patient’s prior exposure to herpes simplex virus may
infiuence the degree of benefit from therapy. Patients with mild disease may derive
fess benefit than those with more severe episodes. In patients with extremely
severe episodes, in which prostration, central nervous system lnvolvemem, unnary
retention, or inability to take oral medication require hospitalization and

aggressive management, therapy may be best initiated with intravenous acydovu
Recerrent Episodes:

Double-blind, placebo-controlied studies*=*% in patients with frequent recurrences
(6 or more episodes per year) have shown that orally administered acyclovir given
daily for 4 months to 3 years prevented or reduced the frequency and/or sevemy of
recurrences in greater than 95% of patlems

In a study of 283 patients who 400 mg (two 200 mg capsules)
twice daily for 3 years, 45%, 52%. and 63‘§Gofnatlems remained free of recur-
rences in the first, second, and third years, . Serial anal of the
3-month recurrence rates for the 283 patients showed that 71% to 87% were
recurrence-free in each quarter, indicating that the effects are consistent over time.
The frequency and severity of episodes of untreated genital herpes may change
aver time. After one year of melapy me fmquency and severity of the patient's
genital herpes i should d to assess the need for continuation
of therapy. Reeval wnll usually require a trial off acyclovir to assess
the need for remsmuuon of suppressive therapy. Some patients, such as those
with very frequent or severe episodes before treatment, may warrant uninterrupted




Sugpression for more than a year.

Chionic suppressive is most iate when, i the judgeme. .t of the

physician, the benefits of such a regimen outweigh known or potential adverse

effcts. In ) " acyciovir should not be used for the sup-

pression of recurrent disease in mildly affected patients. Unanswered questions

cor ceming the relevance to humans of in vitro mutagenicity and reproduc-
tive & e short

Th'i_sa.‘ms‘m“moimshwubewndamdmummmmmm
reevaluation.

Linited Studies™* have shown that there are certain patients for whom intermittent
shert-term treatment of recurrent episodes is effective. This approach may be more
.aprropriate than a suppressive regimen in patients with infrequent recurrences.

‘im.aunocompromised patients with recurrent herpes infections can be treated with
eiti:er intermattent or chronic suppressive therapy. Clinically significant resistance,
altrough rare, is more likely to be seen with pr of repeated therapy in -
sev:r‘gyunmunooompfmnsedpaﬁanswnhmbions.

Heioes Zoster infections .

In & double-biind, placebo-controlied study of 187 norma! patients with localized
Cutineous zoster infection (93 randomized to acyclovir and 94 to placebo), acy-
clovir (800 mg 5 times daily for 10 days) shortened the times to lesion scabbing,
heafing, and complete cessation of pain, and reduced the duration of viral shedding
ant the duration of new lesion formation.®

in : similar double-blind, pmhgebo-conudled study in 83 normal patients with

her ses zoster (40 randomized to acyclovir and 43 to placebo), acyclovir (800 mg
S times daily for 7 days) shortened the times to compiete lesion scabbing, healing,

anc cessation of pain, reduced the duration of new lesion formation, and reduced

the prevalence of localized zoster-associated Nogic sy (paresthesia,
dysesthesia, or hyperesthesia). >
Chizkenpox

In = double-blind, placebo-controled efficacy study in 110 normal patients, ages : -
§ 1 16 years, who presented within 24 hours of the onset of a typical chickenpox
rasi, ir was administered orally 4 times daily for 5 to 7 days at doses ot
10, 15, or 20 mg/kg depending on the age group. Treatment with acyclovir reduced -
the maximum number of lesions (336 vs. greater than 500; lesions beyond
S0(- were not counted). Ti with acyclovir also d the mean time to
50 healing (7.1 days vs. 8.7 days), reduced the number of vesicular lesions by
the second day of treatment (49 vs. 113), and decreased the proportion of patients
witt: fever (temperature greater than 100°F) by the second day (19% vs. 57%). -
Tre tment with acyclovir did not affect the antibody response to variceita-zoster
vin s measured 1 month and 1 year following the treatment.®
In two concurrent double-blind, placebo-controtfied studies, a total of 883 normal
pat:2nts, ages 2 to 18 years, were enrolied within 24 hours of the onset of a typical
chickenpox rash, and acyclovir was administered at 20 mg/kg orally up to 800 mg
4 tines daily for 5 days. In the larger study of 815 children ages 2 to 12 years,
treztment with acyclovir reduced the median maximum number of lesions (277 vs.
38¢), reduced the median number of vesicular lesions by the second day of treat-
meut (26 vs. 40}, and reduced the proportion of patients with moderate to severe
itcring by the third day of treatment (15% vs. 34%).% In addition, in both studies
(8814 patients, ages 2 1o 18 years), treatment with acyclovir also decreased the pro-
por ion of patients with fever (temperature greater than 100°F), anorexia, and
lethirgy by the second day of treatment, and decreased the mean number of
resi1ual lesions on Day 28.%37 There were no substantial differences in VZV-
spe ific humoral or cellular immune responses measured at one month 101an
i oath ar ¢ 1€ pared to patients receiving piacet
Diaynosis
Diavnosis is confirmed by virus isolation. Accelerated viral culture assays of
imriunocytology allow more rapid diagnosis than standard viral culture. For
pate2nts with initial episodes of genital herpes, appropriate examinations should be
penarmed to rule out other sexually transmitted diseases. While cutaneous lesions
ass xciated with herpes simplex and varicella-zoster infections are often -
istic, the finding of multinucieated giant cells in smears prepared from lesion
exu fate of scrapings may provide additional support to the clinical diagnosis.®
Mut.inucleated giant celis in smears do riot distinguish varicetia-zoster from herpes
simlex infections.
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COITRAINDICATIONS

Acy-lovir capsules are contraindicated for patients who develop hypersensitivity or
i to the of the formulation.

WAININGS

Acy sovir capsules are intended for oral ingestion only.

PRICAUTIONS

Ger.erai

Acy:iovir has caused decreased spermatogenesis at high parenteral doses in some
anirals and mutagenesis in some acute studies at high concentrations of urugme
(see PRECAUTIONS: Carcinogenesis, Mutagenesis, impairment of Fertility).
reccmmended dosage shouid not be exceeded {see Dasage and Administration).
Exp xsure of herpes simplex and varicela-zoster isolates to acyclovir in vitro can
leac to the emergence of less sensitive viruses. The possibility of the appearance of
less sensitive viruses in humans must be borne in mind when treating patients,
The relationship between the in vitro sensitivity of herpes simplex or varicelia-
Zoster virus 1o acyclovir and clinical response to therapy has yet to be established
(sec CLINICAL PHARMACOLOGY: Microbiology).
Because of the possibility that less sensitive virus may be selected in patients who
are "eceiving acyclovir, all patients should be advised to take particular care to
avoid potential transmission of virus if active lesions are present while they are on
therapy. In ly i promised patients, the physician should be aware
hat prolonged or Y of acyclovir may result in selection of resistant
viruses which may not tully respond to continued acyclovir therapy.
Catriion should be exercised when administering acyclovir to patients receiving
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potentially nephrotoxic agents since this may increase the risk of renal dysfunction.
information for Patients

Patients are instructed to consult with their physician if they experience severe or
troublesome adverse reactions, they bec preg: of intend to b preg-
nant, they intend to breastfeed while taking orally administered acyciovir, or they
have any other questions.

Genital Herpes Infactions: Genital herpes is a sexuaily transmitted disease and

patients should avoid intercourse when visible lesions are present because of the
risk of infecting intimate partners. Acyclovir are for oral .
Medication should not be shared with others. T dosage should not be

exceeded. Acyclovir does not eliminate latent viruses. Patients are «
consult with their physician if they do not receive sufficient refief in the frequency
and severity of their genital herpes recurrences.
There are still unanswered questions conceming i toxicity and
mutagenesis; long-term studies are continuing. Decreased sperm production has
been seen at high doses in some animals; a placebo-controtied clinical study usi
400 mg or 1000 mg of acyclovir per day for six months in humans did not show
similar findings.* Chromosomal breaks were seen in vitro after brief exposure to
high concentrations. Some other currently marketed medications also cause chro-
mosomal breaks, and the significance of this finding is unknown. A placebo-con-
trolied clinical study using 800 mg of acyclovir per day for one year in humans did
- .not show any abnormalities in structure or number of chromosomes.»
.Herpos Zoster infections: Adults age 50 or older tend to have more severe shin-
..gles, and treatment with acyclovir showed more significant benefit for older
- patients. Treatment was begun within 72 hours of rash onset in these studies, and
was more useful if started within the first 48 hours.
~ Chickenpox: Although chickenpox in otherwise healthy children is usually a self-
“fimited disease of mild to moderate severity, adolescents and adults tend to have
more severe disease.
- Treatment was initiated within 24 hours of the typical chickenpox rash in the con-
trolled studies, and there is no information regarding the effects of treatment
. begun later in the disease course. it is unknown whether the treatment of chick-
enpox in childhood has any effect on long-term immunity. However, there is no
evidence 10 indicate that of chickenpox with acyclovir wpuid have any
effect on either ing or # g the inci or severity of subsequent
- vecurrences of herpes zoster (shingles) fater in life. intravenous acyclovir is indi-
cated for the treatment of varicella-zoster infections in immunocompromised
patients.
- Drig interactions .
Coadministration of probenecid with intravenous acyclovir has been shown to
increase the mean half-life and the area under the concentration-time curve.
Urinary excretion and renal clearance were correspondingly reduced.*' The clinical
effects of this combination have not been studied.
Carcinogenesis, Mutagenesis, Impairment of Fertility
presented below include references to peak steady-state plasma acyciovir
concentrations observed in humans treated with 800 mg given orally 6 times a day
{dosing appropriate for treatment of herpes zosterz'eor 200 mg given orally 6 times
a day (dosing appropriate for treatment of genital herpes). Plasma drug concentra-
tions in animal studies are expressed as mutitiples of human exposure o acyclovir
at the higher and lower dosing schedules (see CLINICAL PHARMACOLOGY:
Pharmacokinetics).
Acyclovir was tested in fifetime bioassays in rats and mice at single daily doses of
up to 450 mg/kg administered by gavage. There was no statistically significant dif-
ference in the incidence of tumors between treated and control animals, nor did
acyclovir shorten the latency of tumors. At 450 mg/kg/day, plasma concentrations
were 3 to 6 times human levels in the mouse bioassay and 1 to 2 times human
fevels in the rat bicassay. .
Acyclovir was tested in two in vitro celi transformation assays. Positive results
were observed at the highest concentration tested (31 to 63 times human levels) in
one system and the resuiting morphologically transtormed celis tormed tumors
when inoculated into immunosuppressed, syngenei ing mice. Acyclovir was
negative (40 to 80 times human levels) in the other, possiblyTess sensitive,
transtormation assay.
In acute cytogenetic studies, there was an increase, though not statistically signifi-
cant, in the incidence of chromosomal damage at maximum tolerated parenteral
doses of acyclovir (100 mg/kg) in rats (62 to 125 times human leveis) but not in
Chinese hamsters; higher doses of 500 and 1000 mg/kg were clastogenic in
Chinese hamsters (380 to 760 times human levels). In addition, no activity was
found after 5 days dosing in a dominant lethal study in mice (36 to 73 times
human levels). In all 4 microbial assays, no evidence of mutagenicity was
observed. Positive results were obtained in 2 of 7 genetic toxicity using
mamemalian cells /n vitro. in human lymphocytes, a positive response for chromo-
somal damage was seen at concentrations 150 to 300 times the acyclovir plasma
levets achieved in humans. At one iocus in mouse lymphoma cells, mutagenicity
was observed at concentrations 250 to 500 times human plasma levels. Results in
the other five mammalian cell loci follow: at 3 loci in a Chinese hamster ovary cell
line, the results were i ive at ions at least 1850 times human
levels; at 2 other loci in mouse lymphoma cells, no evidence of mutagenicity was
observed at concentrations at least 1500 times human fevels.
Acyclovir has not been shown to impair fertility or reproduction in mice
(450 mg/kg/day p.0.) or in rats (25 mg/kg/day s.c.). in the mouse study, plasma
levels were 9 to 18 times human levels, while in the rat study they were 8 to
15 times human levels. At a higher dose in the rat (S0 mg/kg/day s.c.), there was a
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Intraperitoneal doses of 80 or 320 " ovir given o rats for 6 ang
1 months, 7 4 .musedtsﬁ"c‘uogra?yomusmm .
s::gn;_nhg1'-anmnmsm¢yauwgw2:“!34agx'ss4humanhvetsmme6-momh
S . Testicular Was persisten 0ug 'mkm
phaseaﬂermw%mmm

ident 30 intravenou: m"s' f 100 'ynamzoo p':ldday i
evident postdose. S o al acyclovir
given to aog:"for 31 caused m%day

6 t0 12 times human levels).

Teratogenic Etfects- nancy Category C. Acyclovir was not teratogenic in the
mouse (450 Wd:ego.). rabbit (50 mo/kg/day s.c. and i.v.), or in standard
tests in the rat (50 mg/kgy/ . S& exposures resulted in piasma levels 9
and 18, 16 and 106, ang 11 and 22 times, respectively, human leveis. In 3 non-
standard test in rats, there Were fetal abnormalities, such as head and tail anoma-
lies, and maternay foxicity. < In this test, rats were given 3 s.c. doses of 100 mo/kg
i i mulﬁnginplasmalevelsssandusrimeshuman
Al 7o adequate and well-controlieg studies in pregnant women.
Acyclovir should not be ysed during pregnancy untess the potentiat benefit justifies
ttigpoterrﬁa} nsktomefetus.Anhougn Yelovir was not. ¢ genic in stand
animal studies, the drug's potentiaf for causing chromosome breaks at high con-
Centration should be taken into consideration in making this determination.

Nursing Mothers
Acyclovir c have been dy

! in breast milk in two women
following orat administration of acyclovir and ranged from 0.6 10 4.1 times corre-

Sponding piasma levels 9.4 These concentrations wouid expose the
nursing ?nfant 10 a dose of acyciovir up to 0.3 mg/kg/day. Caution shouid be exer-

¥

cised when r is admini 1o a nursing woman,
g:‘lmrlc Use f 306 ha

ety and effecti SS in pediatric pati lessmanZywsoaqe ve not
been adequately studieq.
ADVERSE REACTIONS
lepasr Slmgl;x The 4
Short-Term Admini: mast frequent ady events reported uring
clinical trials of treatment of genital herpes with orally administered acyclovir were

nausea and/or vomiting in 8 of 298 patient treatments (2.7%) and heagache in 2 of
298 (0.6%). Nausez and/or vomiting occurred in 2 of 287 (0.7%) patients who
received placebo,

Less frequent adverse events, each of which occurred in 1 of 298 patient treat-
ments with orally administered acyciovi 0.3%). included diarrh , dizziness,
anorexia, fatigue, edema, skin fash, leg pain, inguinal adenopathy, medication taste,
and sore throat.

Long-Term Administration: The most frequent adverse events reported in a clinical
trial for the prevention of ath cont i
(tquoomqwosuls)ztimsdailytmi i ted with acy
Clovir were: nausea (4.8%), diarrhea (2.4%), headache (1.9%), and rash (1.7%).
The 589 control patients fecewving intermitient treatment of fecurrences with acy-
clovir for one year feported diamhea (2.7%), nausea (2.4%), headache (2.2%), and

0.8%). Adverse events reported
gsmen)ia (12%).W¢sthesia(l
Herpes Zoster

mes
The most frequegt adverse events reported during three clinical trials of treatment
ofherpeslost‘e‘fekinom)wm:&OOmgotoralat.yclovirStimesdaimorﬂo
10 days in 323 patients were: maiaise (11.5%), nausea 8.0%). headache (5.9%),
vomiting (2.5%), diarrhea (1.5%), ang constipation (0.9%). The 323 placebo recip-
lents reported malaise SH.I%), nausea (11.5%), headache {11.1%), vomiting
(2.5%), diarrhea (0.3%), and constipation (2.4%).
%t:lmum:x-

€ Most frequent adverse events reported during three Clinical trials of treatment
of chickenpex with oraf acyclovir in 495 paﬁen?an were: diar_mea (3.2%), abdominal

3

pain (0.6%), rash (0.6%), vomiting (0.6%), and fatulence 0.4%). The 498 patients
‘rac‘em"")ng DLcebo reported: dliarrhea (2.2%), fatulence (M&). uzd insomniapa
Observed During Clinicai Practics

Based on clinical practi ence in pati ith oral ir in the
e in mmﬂoewnmmtedm acyclovir in

ot v Moy o s con e
W benwked,wmhfycnoldefaduﬂs) X

diarrhea, Siver function tests, distress, nausea
mukaulmbum
Mkmm
OVERDOSAGE
Patients have i itnenﬁomloverdosesofuplolooamubs(zoo)of

acyclovir, with ng unexpected adverse effacts.
Precipitation of acyclovir in renal tubules QCcur when the solubility
25 me)mmmmmnwsJuwm.wmns ?
related toobsnucﬁonotwmpul_&sbywedpmteddmgcryswwccumdinm
following species: rats treated with i.v. and i.p. doses of 20 mg/kg/day for 21 and
31 days, respectively, and at s.c. doses of 100 mg/kg/day for 10 days; rabbits at
.C. and i SOkag/dayforladqys;aad S at i.v. doses of

100 mg/kg/day for 31 days. A 6-hour hemodialysis resy| in 3 60% decrease in
&i‘atsm. mr ‘g::cemuon Dag conceming D‘:gstonw dialysis are incomplete

ica method may S‘ﬂﬂﬁm ient in removing acy-
m "f?'o“ tt,: bng’)d In the z'vent of f:cute_ failure ang anugas,ame patinent may

m ialysis untit renaj Inction is restored DOSAGE AN
ADMINISTRATION). fsee
DOSAGE AND ADMINISTRATION
Treatment of Initial Genita] Herpes
200mq(one200mg¢=nsule)evety4homs.5ﬁmesdawfor10¢ays.
Chronic Supprassive Therapy for Recurrent Diseass -
400 mg (two 200 apsulegﬂmesda&éybfunto 12 months, followed by
feevaluation. See INDICATIONS AND USAGE and PRECAUTIONS for considerations
0n continuation of Suppressive therapy beyond 12 months, Alternative fegimens
have included doses fanging from 200 mg 3 times daily to 200 mg 5 times daily.
Intermittent Theragy
200 mg (one 200 Mg capsuie) every 4 hours, 5 times daily for § days. Therapy
shouid be initiated at the earliest sign or Symptom (prodrome) of fecurrence.
Acute Treatment of Herpes Zoster
?godamq (four 200 mg Capsules) every 4 hours orally, 5 times daily for 7 to
ysS.

gl. 7:1':':"(‘2“ Chlu:,npox oider): 20 lly fo da

il years of age and - 20 mg/kg per dose ors ur times dai
'(:go ickne:g/kg/day) for § days. Children over 48/:0 should receiv:yme adult dose %;
Npox.

Adults and children aver 40 kg: 800 mg four times daily for 5 days.

Therapy shouid be initiated at the eafiest Sign or symptom of chickenpox to derive
the mmgynmal benefits of therapy, onor sy

Patients With Acute or Chronic Renal Impairment
Commmm_nﬂamawﬁmﬁc_m have been completed foilowing intra-
Venous acyclovi patients with renal impairment. on §
Studies, dosage adjustments are recommended in the following chart for genital
herpes and herpes zoste indicati

f indications:
Adjusted Dosage Regimen
Normal Dosage Creatinine Dose (mg) Dosing Interval
Ci

Regimen nce
(mL/min/1.73m‘)
200 mg every >10 200 e 4 hours,
4 hours Sxeéyajly

0-10

200 every 12 hours
400 mg every >10 400 every 12 hours
12 hours 0-10 200 every 12 hours
800 mq every >25 800 every 4 hours,
4 hours 5x daity
800

g

10-25 every 8 hours
0-10 every 12 hours
Hemadialysis
half.

For patients who require hemodialysis, the mean plasma hatf-life of acyclovir
during hemoaia!ysries'J is approximately 5 hours, This Tesults in a 60% decrease in
plasma concentrations following a 6-hour dialysis periog, Therefore, the patient's
dosingmsmedl glz should be adjusted so that an additional dose is administered :fter
each is.

Peritoneal Dialysis g
No suael’eglemal dose appears to be necessary after adjustment of the dosing
interval 9 Vs

HOW':’U"PPUEIL f dmi ppl foll
Capsules for oral administration are supplied as follows:
%m ite, hard shell capsule impn‘meg"ﬂ 17 0n the cap and “ACYCLOVIR™
and “200 mg” on the body, avdilable as;
NDC 59911-583Y-1—8awe of 109
NDC 59911.583 of 100 with CRC
NOC 59911-5831-) of 1000
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Caution: Federal law prohibits dispensing withoyt prescription.
DISPENSE IN A TIGHT, LIGHT-RESISTANT CONTAINEK WITH A CHILD-
RESISTANT CLOSURE. mortcr FROM-LIGHT AND MOISTURE.

STORE BETWEEN 15°-25°C @pﬁ
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10.

11.

12.

! VIEW
ANDA 74-872
N OF AP
ESI Lederle, Inc.

401 North Middletown Road
Pearl River, NY 10965-1299

LEGAT, BASIS FOR ANDA SUBMISSION

Generic version of Burroughs Wellcome's ZQOVIRAX®

(NDA 18-828). Patent certification and exclusivity statement
are provided (pp. 007-008).

Final a v e ig Janu 2 1985.

U.S. Patent No., 4,199,574 expires April 22, 1997
SUPPLEMENT (s) N/A

ESTABL,TISHED NAME 7. PROPRIETARY NAME

Acyclovir Capsules Zovirax®

SUPPLEMENT (g) PROVIDE (g) FOR Original ANDA

AMENDMENTS AND OTHER DATES

Firm FDA

Orig. submission 3/27/96 Acknowledgment letter 2/16/96
CSO review 3/29/96
Labeling review 10/10/96
Biocequivalency 9/30/96
Deficiency letter 11/04/96

Amendment (major) 11/26/96 Method validation 12/13/96
Labeling review 1/07/97

This review covers submission dated 11/26/96.

PHARMACQLOGICAL CATEGORY

Indicated in the treatment of initial episodes and the
management of recurrent episodes of genital herpes, also
indicated for the treatment of herpes zoster (shingles) and
chickenpox (valicella).

Rx_or OTC
R

RELATED DMEF(s)

(b)4 - Confidential Business



'S REVIEW 74-872 - P

(b)4 - Confidential Business

13. DOSAGE FORM 14. STRENGTH
Capsules (HARD GELATIN) 200 mg
15. M N T

Acyclovir USP

C3H11N503; M.W. = 225.21

|

H\N N

I

N

N

FizN N \g\\
q\\\\\

OH

9- [ (2-Hydroxyethoxy)methyl]lguanine. CAS [59277-89-3]



16.

17.

18.

19.

Drug substance is an official USP 23 item. Drug product is
not an official USP 23 item. ‘

RECORDS AND REPORTS None
MMEN
a. Labeling is satisfactory, dated 1/17/97
b. Bio, is =matisfactory, letter issued 10/3/96
c. DMF (b)é -is satisfactory, dated 1/31/97
d. Methods validation for drug product conducted by the

Northeast Regional Laboratory (NY) has been found
suitable for regulatory analysis, dated 12/23/96

e. Drug Substance does not require Methods validation
£. Establishment evaluation found satisfactory, dated
7/19/96.
N FCOMME N
APPROVE
REVIEWER: DATE COMPLETED:

Raymond Brown February 10, 1997
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ANDA 74-872

ESI Lederle, Inc. 0CT ~3 S8
Attention: Nicholas C. Tantillo

401 North Middletown Road

Pearl River NY 10965-1299

llll”"lIIIIIIII”IIlIIlllll“llII"IIIIIIIII'IIIII

Dear Sir:

Reference is made to your abbreviated new drug application submitted pursuant to Section 505 (j)
of the Federal Food, Drug and Cosmetic Act for Acyclovir Capsules 200 mg.

1. The Division of Bioequivalence has completed its review and has no further questions at
this time.
2. The following dissolution testing will need to be incorporated into your stability and quality

control programs:

The testing should be conducted in 900 mL Purified Water using USP 23 Apparatus I
(Basket) at 100 R.P.M. The test product should meet the following specifications:

Not less than&))ﬁz) of the labeled amount of acyclovir is dissolved in 30
minutes.

Please note that the bioequivalency comments expressed in this letter are preliminary. The above
bioequivalency comments may be revised after review of the entire application, upon consideration
of the chemistry, manufacturing and controls, microbiology, labeling or other scientific or regulatory
issues. A revised determination may require additional information and/or studies, or may conclude
that the proposed formulation is not approvable.

Sincerely yours,

Office of Generic Drugs
Center for Drug Evaluation and Research
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Acyclovir Capsule, 200 mg ESI-Lederle, Inc.
ANDA #74-872 Pearl River, NY
Reviewer: S.P. Shrivastava Submitted:

WP #74872SDW.396 March 27, 1996

REVIEW OF TWO BIOEQUIVALENCE STUDIES
AND DISSOLUTION DATA

I. BACKGROUND

Acyclovir is 9-[(2-hydroxyethoxy)methyl]guanine. a synthetic purine nucleoside analog with in
vivo and in vitro inhibitory activity against (in decreasing order) herpes simplex types 1 and 2
viruses, varicella zoster virus, Epstein-Barr virus, and cytomegalovirus. Acyclovir is converted
by enzymes present in virus-infected cells into an active form, acyclovir triphosphate, which
interrupts viral DNA replication. Acyclovir capsules and suspension are indicated for treatment
of initial episodes and management of recurrent herpes simplex virus genitalis in certain patients.
The capsule, suspension, and tablet dosage forms are indicated for treatment of acute herpes zoster
and chicken pox.

Acyclovir oral absorption is slow, variable, and incomplete, with absolute bioavailability estimated
at about 15-30%. Peak blood concentrations occur approximately 1.5-2.5 hours following oral
dosing. There are no active metabolites. Studies in which 0.5 to 15 mg/kg were administered
[.V. to patients with normal renal function yielded elimination half-lives of 2 to 3 hours. Renal
excretion is the major route of elimination with 45-79% of a dose recovered unchanged in the
urine.

Acyclovir is marketed as Zovirax® (Burroughs-Wellcome) 200 mg capsules (NDA #18-828,
1/25/85), 400 mg and 800 mg tablets (NDA #20-089, 4/30/91), and oral suspension 200 mg/5
ml (NDA #19-909, 12/22/89).

In this submission, the firm has submitted two bioequivalence studies, and dissolution testing data.

IL. SUMMARY OF BIOEQUIVALENCE STUDY PROTOCOILS
A. Single-Dose Fasting Study
1. Protocol # 95-098 MA

This randomized. single-dose, two-way crossover studv was conducted with 30 healthy
male volunteers in accordance with the Protocol. Six subjects, #6, 13, 15, 25, 27, and 30
were found positive in drug screen prior to Period 2 of the study. Four subjects, Sub 6,
15, 27, and 30 returned two weeks later, and Sub #13 and 25 did not return to complete
phase two of the study. Thus 28 subjects completed the study.



In each period, subjects received a single 200 mg dose of either Lederle's acyclovir
capsules or BW's Zovirax® Capsules following an overnight fast. There was a one-week
wash-out period between treatments. Blood samplies were collected pre-dose and for 24
hours after each dose. Plasma concentrations of acyclovir was measured by a fully
validated HPLC procedure. Pharmacokinetic and statistical analyses were performed to
compare the test and reference treatments.

Objective of the study

The objective of this study was to determine the bioequivalence of two acyclovir
formulations after administration of single doses to healthy volunteers under fasting
conditions.

Study design: Randomized, single-dose, two-way crossover study under fasting conditions.

Study sites Clinical study:

Analytical smdy:  [(0)4 - Confidential Business

Study dates:

Clinical study: 12/2/95-12/10/95 (All subjects Except Subject #6, 15, 27, and 30)
12/2/95-12/24/95 (Make-up group, Subject #6, 15, 27, and 30)
Analytical study: 12/14/95-1/12/96

Storage Time: 41 Days
Investigators: Principal Investig _ . .
Analytical Chem (b)4 CanIdenhaI

Study Monitor - Business

A. Test: 200 mg Acyclovir Capsules (Lederle, Lot #93265-0100);
Exp. Date - 10/30/96. [{W\A4 - CAnfidantiallPotency - 99.5%.

B. Reference: 200 mg Zovirax® Capsules (Burroughs Wellcome, Lot #5P2223);
Exp. Date 6/30/96. Potency - 97.5%.

Dosing: All doses were administered with 180 ml of room temperature water following
an overnight fast.

Subjects: The 30 subjects who entered in this study were normal healthy male volunteers
aged 18-40 years, weighing at least 60 kg, and within 10% of their ideal body weight as
specified in the protocol. All subjects were selected based on the absence of any clinically
significant findings on the medical history, physical examination and clinical laboratory
evaluations. Inclusion and exclusion criteria in the protocol were followed in the selection

2



10.

11.

12.

13.

14.

of the subjects.

Twenty-eight subjects completed both arms of the study. Subjects #13 and 25 failed to
return to Period 2 of the study. In addition, Subjects #6. 15, 27 and, 30 were found
positive in drug screen prior to dosing for Period 2, and they were dosed one week later.
The reviewer analyzed the data with and without subject #6, 15, 27 and 30.

Food and fluid intake: Standard lunch was served 5 hours post-dose and dinner was served
as scheduled on each day of drug administration. The drug products were administered
with 180 mL of tap water. Water was allowed ad lib. one hour pre-dose and 2 hours
post-dose.

Washout period: One week.
Blood samples: In each period, 10 mL of blood samples were collected in Vacutainers at
0,0.33,0.67, 1, 1.33,1.67,2,2.5,3,4,5,6, 8, 10, 12, 16, 20, and 24 hours. Plasma

was separated and all plasma samples were stored frozen at -20°C until ready for analysis.

Subject safety monitoring: Subjects were asked to spontaneously report any signs or
symptoms that might be related to the drug products.

Adverse reactions: On each dosing period subjects were asked to report any signs or
symptoms judged to be drug related.

Pharmacokinetic and statistical analysis: Statistical analyses were performed on the
pharmacokinetic parameters for acyclovir. 90% confidence intervals were calculated for
AUC,, , AUCO-~ and C,,,.

Limited-Food Study

Protocol # 95-099 MA

Study design: Randomized, single-dose, three-way crossover study under
fasting/non-fasting conditions.

Study Sites and Investigators: Site, Study Monitor, an ical Cherpj e as in
Fasting Study. Principal Investigator for this study was (b)é -

Study dates: Clinical study - 12/1/95-12/16/95
Analytical study - 12/27/95-1/9/96
Max. Storage Period: 40 Days

Treatments:



10.

I11.

A. Test: 200 mg Acyclovir Capsules (Lederle, Lot #93265-0100) under non-fasting
conditions, Exp. Date - 10/30/96.

B. Reference: 200 mg Zovirax® Capsules (Burroughs Wellcome, Lot #5P2223) under
non-fasting conditions; Exp. Date - 6/30/96.

C. Test: 200 mg Acyclovir Capsules (Lederle, Lot #93265-0100) under fasting
conditions.

Dosing: All doses were administered with 180 mL of water at room temperature following
an overnight fast or within 5 minutes after consuming the breakfast depending on the
dosing schedule.

Subjects: Twenty-one subjects entered the study and 19 completed the three phases.
Subjects #10 did not check-in for Period 2, and Subject 17 was dropped due to concurrent
illness prior to Period 3 dosing, respectively.

The subjects screened were normal healthy male volunteers aged 19-40 years, and were
within 10% of their ideal body weight as specified in the protocol. All subjects were
selected based on the absence of any clinically significant findings on the medical history,
physical examination and clinical laboratory evaluations. Inclusion and exclusion criteria
in the protocol were followed in the selection of the subjects.

Food and fluid intake: Standardv lunch and dinner were served on each day of drug
administration. The drug products were administered with 180 mL of tap water. Water
was allowed ad lib. one hour pre-dose and 2 hours post-dose.

Wash-out period: One week.

Blood samples: Same as in the fasting study.

VALIDATION OF ASSAY METHOD FOR PLASMA SAMPLES

(b)4 - Confidential Business




(b)4 - Confidential Business




(b)4 - Confidential Business




IV. RESULTS

A. Single-Dose Fasting Study

1.

Blood/Plasma Drug Concentration: During Period 2, Subjects #6, 15, 27, and
30 were found positive in drug screen, therefore, they were dosed one week later.
These subjects should not belong to the same study period. So, they were analyzed
in three ways by the reviewer.

@) 28 Subjects in two treatments, three periods (Table 6, Attachment 1).

(b) 28 Subjects in two treatments, two periods (Table 9).

(©) 24 Subjects, two periods (excluding Subjects #6, 15, 27, and 30; Tables
12, Attachment 2).

Pharmacokinetic Parameters: Mean PK parameters for 28 subjects three periods,
28 subjects two periods, and 24 subjects two periods (without Subject #6, 15, 27,
and 30) are given in Tables 7-8, 10-11 and 13-14, respectively. Individual data
submitted for all 28 subjects are given in Attachments 3-4. Since the correct
analysis is to treat the 28 subjects in three periods, following summary statements
mainly apply to those results from 28 subjects (Tables 6-8).

The 90% CI for LAUCs and LC,,, are within 80-125% when all 28 subjects are
included (Tables 8, 11). However, when Subjects #6, 15, 27 and 30 are excluded,
LC,,., does not meet the 90% CI criteria (Table 14). LC_,, for the test product is
10% lower than the reference drug.

Individual Test/Reference ratios for AUC,, ranged between I(b)é -Iwith an
average of 1.08 and CV of 53%.

Individual Test/Reference ratios for AUC,,; ranged between I(b)4 Iw1th an
average of 1.06 and CV of 48%.

Individual Test/Reference ratios for C_,, ranged betweenm -| with an
average of 1.00 and CV of 45%.

Individual Test/Reference ratios for T,,, ranged between I( ) _I with an average
of 1.32 and CV of 62%. nfidan

The ratios of AUC, /AUC, ranged betweenl( ) l'uh an average of 0.95
and CV of 2.6%. nfident

Individual PK parameters and summary data submitted by the firm are given in
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Attachments-3-4.

3. Adverse Reaction: No serious or unexpected adverse reactions were reported.

Sign/Symptom Test Reference  Drug Related
Headache 2 1 Probable/Possible
Light-Headed 0 1 Probable/Possible
Vomiting 0 1 Possible

The in vivo fasting study is acceptable.



TABLE 6.

PLASMA CONCENTRATION OF ACYCLOVIR IN FASTING SUBJECTS (N=28, THREE PERIOD)
(UNIT: PLASMA LEVEL=NG/ML TIME=HRS)

| MEANT | SD1 | MEAN2 | SD2 | RMEAN12
------------- L L R LR LR Ry ARl LE LR R il
HR
0.00 0.00 0.00 0.00

21.60 25.63 17.17 25.15 1.26
176.07| 101.37| 162.22 78.10 1.09
262.25| 108.66| 281.88] 116.81 0.93
300.40f 109.20| 337.39] 142.85 0.89
312.75) 112.57 369.57| 175.80 0.85
312.00| 124.85] 354.57| 171.39 0.88
302.16| 132.27| 318.84{ 153.92 0.95
273.57{ 130.94| 278.71 140.68 0.98
217.961 112.57| 219.78| 123.92 0.99
177.88 96.69| 175.92| 105.46 1.01
136.29 78.59| 135.89 79.58 1.00
85.82 44.62 86.89 47.19 0.99
52.61 23.73 55.63 28.57 0.95
35.41 14.40 35.88 16.72 0.99
15.76 8.69 16.59 8.56 0.95
6.82 7.21 7.03 7.39 0.97

3.26 5.30 2.23 4.91 1.47

1=TEST, 2=REFERENCE

TABLE 7.

PARAM
AUCI
AUCT
CMAX
KE
LAUCI
LAUCT
LCMAX
THALF
TMAX

TEST MEAN/REFERENCE MEAN RATIOS (ANTILOG CONVERSION, N=28, THREE PERICD)
(UNIT: AUC=NG HR/ML CMAX=NG/ML TMAX=HR)
| MEANT | sD1 | MEAN2 | SD2 | RMEAN12
meemccanemee= L e memn L LR R Rt L
ETER
1985.97| 791.53| 2059.62| 891.50 0.96
1904.21| 791.77] 1973.62| 896.35 0.96
361.75| 133.43] 400.88| 166.99 0.90
0.17 0.05 0.17 0.04 1.03
1849.27 0.38]{ 1885.80 0.43 0.98(
1762.18 0.40| 1788.82 0.46 0.99
338.86 0.37| 366.98 0.44 0.92
4.642 1.56 4.4 1.23 1.00
1.90 0.89 1.59 0.65 1.19

1=TEST, 2=REFERENCE

TABLE 8. LSMEANS AND 90X CONFIDENCE INTERVALS (N=28, THREE PERIOD)

(UNIT: AUC=NG HR/ML CMAX=NG/ML TMAX=HR)

| LSMEAN1 | LSMEAN2 | LOWCI12 | UPPCI12

------------------ L ek s it ittt
PARAMETER

AUCI 2123.02| 2165.04 82.34( 113.78

AuCT 2050.56| 2086.18 81.96] 114.62

CMAX 392.71]  424.29 77.93| 107.18)
LAUCI 2038.82| 2029.24 85.15 118.55 7
LAUCT 1967.07! 1943.04 85.11 120.41|
LCMAX 379.25| 399.37 80.04) 112.66|

1=TEST, 2=REFERENCE



TABLE 9. PLASMA CONCENTRATION OF ACYCLOVIR IN FASTING SUBJECTS (N=28)
(UNIT: PLASMA LEVEL=NG/ML TIME=HRS)

| MEAN1 | sD1 | MEAN2 | SD2 | RMEAN12

------------------ R R Ry L e et SRR R P
TIME HR

0 .00 0.00 0.00 0.00 .
0.33 21.60 25.63 17.47 25.15 1.26
0.67 176.07| 101.37| 162.22 78.10 1.09
1 262.25| 108.66] 281.88| 116.81 0.93
1.33 300.40 109.20 337.39 142.85 0.89
1.67 312.75| 112.57| 369.57| 175.80 0.85
2 312.00| 124.85| 354.57] 171.39 0.88
2.5 302.16f 132.27| 318.84{ 153.92 0.95
3 273.57f 130.94| 278.71 140.68 0.98
4 217.96| 112.57} 219.78] 123.92 0.99
5 177.88 96.69| 175.92] 105.46 1.01
6 136.29 78.591  135.89 79.58 1.00
8 85.82 44.62 86.89 47.19 0.99
10 52.61 23.73 55.63 28.57 0.95
12 35.41 164.40 35.88 16.72 0.99
16 15.76 8.69 16.59 8.56 0.95
20 6.82 7.21 7.03 7.39 0.97
24 3.26 5.30 2.23 4.91 1.47

1=TEST, 2=REFERENCE

TABLE 10. TEST MEAN/REFERENCE MEAN RATIOS (ANTILOG CONVERSION, N=28)
(UNIT: AUC=NG HR/ML CMAX=NG/ML TMAX=HR)

| MEANT | sD1 | MEAN2 | SD2 | RMEAN12

------------------ L L D R e e T T TR T
PARAMETER

Aucl 1985.971  791.53| 2059.62| 891.50 0.96
AucT 1904.21]  791.77| 1973.62 896.35 0.96
CMAX 361.75] 133.43| 400.88| 166.99 0.90
KE 0.17 0.05 0.17 0.04 1.03
LAUCI 1849.27 0.38] 1885.80 0.43 0.98
LAUCT 1762.18 0.40{ 1788.82 0.46 0.99
LCMAX 338.86 0.37| 366.98 0.44 0.92
THALF 4.42 1.56 4.41 1.23 1.00
TMAX 1.90 0.89 1.59 0.65 1.19

1=TEST, 2=REFERENCE

TABLE 11. LSMEANS AND 90X CONFIDENCE INTERVALS (N=28)
(UNIT: AUC=NG HR/ML CMAX=NG/ML TMAX=HR)

| LSMEANT | LSMEAN2 | LOWCI12 | UPPCI12 |

------------------ B b nis SR T T R P SR
PARAMETER

AUCI 1985.97| 2059.62 83.96 108.89
AUCT 1904.21 1973.62 83.43 109.54
CMAX 361.75 400.88 78.40 102.08
LAUCI 1849.27| 1885.80 86.25 111.49( 7
LAUCT 1762.18| 1788.82 86.03 112.81| 7
LCMAX 338.86 366.98 80.75 105.59| 7

1=TEST, 2=REFERENCE
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TABLE 12. MEAN PLASMA ACYCLOVIR LEVELS FOR TEST AND REFERENCE PRODUCTS (N=24)
(UNIT: PLASMA LEVEL=NG/ML TIME=HRS)

| MEANT | SD1 | MEAN2 | SD2 | RMEAN12

------------------ B L R bl S e
TIME HR

0 0.00 0.00 0.00 0.00

0.33 1.7 26.18 16.00 24.90 1.36
0.67 170.14 87.27 162.77 76.03 1.05
1 259.58 99.25| 281.25( 112.29 0.92
1.33 300.57f 110.12] 332.12 132.83 0.91
1.67 314.90| 117.67| 368.87| 172.31 0.85
2 314.18] 132.84| 352.07{ 167.90 0.89
2.5 303.07| 141.57| 317.76] 153.98 0.95
3 271.72|  139.53| 277.29| 139.90 0.98
4 212.20) 117.11| 220.16] 125.39 0.96
5 173.33] 101.66| 175.56] 106.65 0.99
6 134.15 83.82 136.35 80.48 0.98
8 85.15 47.82 87.87 48.40 0.97
10 51.80 25.24 56.75 29.37 0.91
12 35.25 15.24 36.37 17.06 0.97
16 15.68 8.48 17.14 8.35 0.91
20 6.26 7.21 7.03 7.39 0.89
24 2.88 5.15 2.10 4.85 1.37

1=TEST, 2=REFERENCE

TABLE 13. TEST MEAN/REFERENCE MEAN RATIOS (ANTILOG CONVERSION, N=24)
(UNIT: AUC=NG HR/ML CMAX=NG/ML TMAX=HR)

| MEAN1 | SD1 | MEAN2 | SD2 | RMEAN12
------------------ L R R it et
PARAMETER
AuCI 1962.13|  841.23] 2063.62| 890.05 0.95
AUCT 1881.41f 842.60| 1976.08| 893.75 0.95
CMAX 361.55{ 139.44{ 401.42| 160.20 0.90
KE 0.17 0.05 0.17 0.04 1.04
LAUCI 1810.48 0.40 1901.88 0.41 0.95
LAUCT 1723.57 0.42| 1805.40 0.43 0.95
LCMAX 336.66 0.39| 373.70 0.38 0.90
THALF 4.38 1.54 4.42 1.21 0.99
TMAX 1.81 0.80 1.60 0.67 1.13

1=TEST, 2=REFERENCE

TABLE 14. LSMEANS AND 90% CONFIDENCE INTERVALS (N=24)
(UNIT: AUC=NG HR/ML CMAX=NG/ML TMAX=HR)

| LSMEAN1 | LSMEAN2 | LOWCI12 | UPPCI12

------------------ L e L e L T T TR P
PARAMETER

AUCI 1967.54| 2072.09 81.02| 108.88
AUCT 1886.67| 1984.54 80.50|  109.63
CMAX 361.24|  400.93 77.20| 103.00
LAUCI 1819.08{ 1908.24 83.50| 108.83|-
LAUCT 1732.36| 1811.94 83.28| 109.76| -
LCMAX 336.84| 373.26 78.76]  103.40{.

1=TEST, 2=REFERENCE
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B. Limited Food Study

A total of 21 subjects participated in the study, and 19 compieted the study successfully.
Two subjects, Subject #10 did not check-in for Period 2, and Subject #17 was dropped due
to concurrent illness.

1. Blood/Plasma Drug Concentration

The average plasma concentration data, test/reference ratios, and plasma profiles are given
in Tables 15-16 and Attachment-5. Test Fed/Reference Fed ratios during 1-24 hours are
0.41-1.22.

2. Pharmacokinetic Parameters

. Average pharmacokinetic parameters and test/reference (food) ratios are given in
Tables 17-20.

. The ratios of average test/reference (food) for AUCs and C,,, are within 0.8-1.2
as required (Tables 18).

*  ANOVA analysis showed no significant period effect on AUC,,, AUC,_, T,
LAUC,,, LAUC, ;, and LC_,,.

max?

. Individual PK parameters are given in Attachments 6-8.
. Food appears to decrease the AUCs, C,,,, and T,,;, and increase T,,.
3. Adverse Reaction: No difference between test fed and reference fed were found.
Sign/Symptom Test- Reference- Test- Drug Related
Fed Fed Fasting
Headache 2 2 3 Probable
Vomiting 0 1 0 Possible

The in vivo non-fasting study is acceptable.
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TABLE 15. MEAN PLASMA ACYCLOVIR LEVELS FOR TEST AND REFERENCE PRODUCTS
UNIT: PLASMA LEVEL=NG/ML TIME=HRS

| MEAN1 | SD1 | MEAN2 | sD2 | MEAN3 | sD3

------------------ R R R L Y e T TTeppuppp
TIME HR

0.00 0.00 0.00 0.00 0.00 .00
.33 0.00 0.00 0.00 0.00 31.99 42.53
.67 5.25 10.53 22.57 47.74] 170.44f  120.05

35.57 39.56 87.10 96.59| 283.54] 136.18
.33 105.221  104.55] 175.30] 105.46| 362.23| 171.60
.67 191.89]  148.40| 265.38| 107.791 391.03] 195.21

252.00 161.48 313.57 113.63 391.83 202.74
295.28 126.83 342.84 101.83 349.66 194.44
315.87 82.83 326.68 93.75 312.96 193.72
293.23 78.18 262.45 77.89 254.25 156.43
236.99 84.87 205.66 62.56 195.74 129.75
175.92 64.14 152.99 49.62 147.05 100.26
101.85 38.70 91.29 30.88 92.45 54.82

OO MMHE W00 O
.
w

10 61.64 23.55 55.51 19.56 58.62 32.70
12 39.98 16.96 36.47 13.08 39.02 20.89
16 19.29 9.44 18.85 8.40 20.37 11.10
20 8.63 8.77 7.08 9.08 10.78 8.34
24 4.27 6.59 4.98 6.84 5.57 8.01

UNIT: PLASMA LEVEL=NG/ML TIME=HRS

TABLE 16. RATIO OF TEST/REFERENCE MEAN PLASMA ACYCLOVIR LEVELS
(UNIT: PLASMA LEVEL=NG/ML TIME=HRS)

| RMEAN12 | RMEAN13 | RMEAN23
------------------ R N e
TIME HR
0 . . .
0.33 . 0.00 0.00
0.67 0.23 0.03 0.13
1 0.41 0.13 0.3
1.33 0.60 0.29 0.48
1.67 0.72 0.49 0.68
2 0.80 0.64 0.80
2.5 0.86 0.8 0.98
3 0.97 1.01 1.04
4 1.12 1.15 1.03
5 1.15 1.21 1.05
6 1.15 1.20 1.04
8 1.12 1.10 0.99
10 1.1 1.05 0.95
12 1.10 1.02 0.93
16 1.02 0.95 0.93
20 1.22 0.80 0.66
24 0.86 0.77 0.90

1=TEST FED, 2-REFERENCE FED, 3=TEST FASTING
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TABLE 17. TEST MEAN/REFERENCE MEAN (ANTILOG CONVERSION)
(UNIT: AUC=NG HR/ML CMAX=NG/ML TMAX=HR)

| MEANT | sD1 | MEAN2 | sD2 | MEAN3 | SD3

------------------ L L L e i
PARAMETER

AuCI 2030.75| 598.10{ 2025.40| 536.71| 2377.89| 1089.06
AuCT 1944.28] 582.95| 1926.74| 515.80| 2194.16] 1123.83
CMAX 361.19f 105.67{ 375.37 87.60{ 432.18] 206.31
KE 0.17 0.05 0.16 0.06 0.16 0.06
LAUCI 1961.33 0.26| 19564.47 0.28] 2164.66 0.45
LAUCT 1875.87 0.26] 1857.74 0.28| 1938.25 0.52
LCMAX 348.66 0.26 365.33 0.24 375.42 c.61
THALF 444 1.41 4.82 1.67 5.05 2.08
TMAX 2.83 0.83 2.49 0.82 1.80 0.85

1=TEST FED, 2=REFERENCE FED, 3=TEST FASTING .

TABLE 18. TEST MEAN/REFERENCE MEAN RATIOS (ANTILOG CONVERSION)
(UNIT: AUC=NG HR/ML CMAX=NG/ML TMAX=HR)

| RMEAN12 | RMEAN13 | RMEANZ23

------------------ L Rl L R LS
PARAMETER

AUCI 1.00]” 0.85 0.85
AUCT 1.01}~  0.89 0.88
CMAX 0.96]” 0.8 0.87
KE 1.04 1.07 1.03
LAUCI 1.00- 0.9 0.90
LAUCT 1.0t~ 0.97 0.96
LCMAX 0.95| ~ 0.93 0.97
THALF 0.92 0.88 0.95
TMAX 1.14 1.58 1.39

1=TEST FED, 2=REFERENCE FED, 3=TEST FASTING

TABLE 19. LSMEANS AND 90X CONFIDENCE INTERVALS
(UNIT: AUC=NG HR/ML CMAX=NG/ML TMAX=HR)

| LSMEAN1 | LSMEAN2 | LSMEAN3 | LOWCI12 | UPPCI12 | LOWCI13

------------------ L et R R el T T
PARAMETER

AuCI 2051.25] 2045.14{ 2423.13 85.39| 115.21 72.07
AuCT 1957.59| 1945.88{ 2207.47 83.86| 117.35 73.92
CMAX 359.921 377.35] 430.9 77.04| 113.71 67.47
LAUCI 1977.88] 1978.61| 2204.63 87.62] 114.04 78.64
LAUCT 1885.52| 1882.92] 1948.21 85.27] 117.60 82.41
LCMAX 346.97| 368.70| 373.59 76.24| 116.16 75.24

TABLE 20. LSMEANS AND 90X CONFIDENCE INTERVALS
(UNIT: AUC=NG HR/ML CMAX=NG/ML TMAX=HR)

| UPPCIT3 | LOWCI23 | UPPCI23

------------------ L R L R T
PARAMETER

AuCI 97.24 71.81 96.99
AucT 103.44 73.391 102.91
CMAX 99.58 71.51 103.63
LAUCI 102.35 78.67| 102.39
LAUCT 113.66 82.30| 113.50
LCMAX 114.64 79.95| 121.82

1=TEST FED, 2=REFERENCE FED, 3=TEST FASTING
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V. FORMULATION

Table 21. shows the composition of the test products, 200 mg Acyclovir Capsules by

Lederle.

The ingredien A in tha s
batch size wasi(b)4 -

(@ I PN [PRGRy Ry

oduct are within the IIG (1996) limits. The executed

]

Table 21. Composition of Lederle's Acyclovir Capsules

Ingredient

Test Reference

Acyclovir, USP

Silicon Dioxide Colloidal, NF

Cellulose Microcrystalline, NF

Magnesium Stearate, NF

Povidone USP (K30)

Sodium Starch Glycolate, NF

Purified Water', USP

Ink Black

Lactose

Sodium Lauryl Sulfate

Starch, Corn

Unspecified ingredient

Dye FDC Blue #2

Titanium Dioxide

Gelatin

PNG = Potency and grade not given.

200.000 200.000

(b)4 - Confidential Business

Used in the manufacturing process, but does not appear in the final product.
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VI. IN VITRO RESULTS (DISSOLUTION)

The capsules meet the dissolution requirement of Q =NL’I£) )ﬁin 30 minutes (Table 22).

TABLE 22. In Vitra Dissolution Testi
Method: Used FDA method. USP method not availabie.
Apparatus I (Basket) RPM: 100 No. of Units: 12
Medium: water Volume: 900 mlL
Reference Drug: Zovirax® Man + Burroughs-Wellcome
Assay Methodology RN/ h\A _
Sampling Test Product Reference Product
Time
Mean % Mean %
(Minutes) Dissol Range CY Dissol Range
Lot #93265-0100 Strength 200 mg Lot # 5P2223
10 76 20.5 61 H
20 86 (b)4 11.5 81 (b)4 7
30 .92 J 6.3 90 nfl_der
ifidel Jsines
40 95 . 7 4.0 97 _
ISINE

*Dissolution results are acceptable according to the Acceptance Table on page 1793 of USP XXIII

(1995).

VII. COMMENTS

16

(b)4 - Confidential Business

222

50

6.8

7.3




VIII. RECOMMENDATIONS

1. The in vivo bioequivalence studies, under fasting and non-fasting conditions, conducted
by ESI-Lederle on its acyclovir capsules, 200 mg strength, Lot #93265-0100, comparing
it to Burroughs-Wellcome's Zovirax®, 200 mg Capsules, Lot #5P2223, have been found
acceptable by the Division of Bioequivalence. The studies demonstrate that ESI-Lederle's
acyclovir, 200 mg capsules, are bioequivalent to the reference product, Zovirax® 200 mg
capsules, manufactured by Burroughs-Wellcome.

2. The dissolution testing conducted by ESI-Lederle, on its acyclovir, 200 mg capsules, Lot
#93265-0100, is acceptable.

3. The dissolution testing should be incorporated into the firm's manufacturing controls and
stability program. The testing should be conducted in 900 mL Purified Water using USP
XXIII Apparatus I (Basket) at 100 R.P.M. The test product should meet the following
specifications:
b)4

Not less than( -(Q) of the labeled amount of acyclovir is dissolved in 30 minutes.

4, From the bioequivalence point of view, the firm has met the in vivo bioavailability and
in vitro dissolution testing requirements for its acyclovir 200 mg capsules, and the
application is acceptable.

apmments and recommendations.

. vastava, Ph.
Division of Bioequivalence
Review Branch II

RD INITIALE

FT INITIALE e q) ’.—Lal 496

|

/’3;/9’6

Concur;

Kdith K. Chan, Ph.D.
Director
Division of Bioequivalence

Attachments-8

SPS/sps/7-24-96/74872SDW .396

cc: ANDA #74872 (Original. Duplicate) HFD-600 (DHare), HFD-630, HFD-655 (SNerurkar,
SShrivastava), Drug File. Division File.



Atachment - |

G P—1. ACYCLOVIR CAPSULES: PLASMA LEVELS

ACYCLOVIRCAP

SULES, 200 MG, ANDA #74-872

UNDER FASTING CONDITIONS

DOSE=1 X 200 MG

400 7

3007

1007

|

0 10

TRT

1=TEST PRODUCT (ESI-LEDERLE)

20

1 === >

2=REFERENCE PRODUCT (BURROUGHS-WELLCOME)

30
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1G P—1. ACYCLOVIR CAPSULES: PLASMA LEVELS (N=24)

ACYCLOVIR CAPSULES, 200 MG, ANDA #74-872
UNDER FASTING CONDITIONS
DOSE=1 X 200 MG

1=TEST PRODUCT (ESI-LEDERLE) 2=REFERENCE PRODUCT (BURROUGHS-WELLCOME)
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1G P—2. ACYCLOVIR CAPSULES: PLASMA LEVELS

ACYCLOVIR CAPSULES,

UNDER NON-FASTING CONDITIONS
DOSE=1 X 200 MG

200 MG, ANDA £74-872
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